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Obj&v#s. The obJectIves ofthis retruspective study Were PO 
describe the Doppler and echacardiogr ir features of fixed 
suhaortic SWKN~S in the setting of atri tricular (AV) canal 
defat and to document the de nova occurrence of subaortic 
stenosis and pogrcsslom of this lesion over time On the basis Sf 
sequential ~h~ard~~raphic studies. 
The coexistence of fixed suhaortic and AV canal 
radically noted, but no single or multicenter 
constellation f abnormalities has heen pre- 
M&o&. All patients with a diagnosis ofsubaortic stenosis and 
complete or partial AV canal defect who had one or more Doppler 
echocardiographic examinations were identified from a computer 
data bank. Retrospective analysis was performed, including re= 
view of patients’ charts, operative notes, recorded videotapes and 
hard copy recordings when available. 
&XI&S. Twenty-one patients with both subaortic stenosis aud 
AV canal defect were identified over a 13.year period. Fifteem 
_- 
Atrioventricular (AV) canal defect and fixed subaortic ste- 
nosis due to a discrete (fibromuscular ridge,or membrane) or 
tunnel lesion are often separately eDcountered in a referral 
cardiology practice. I-Iowever, the coexistence of these lesions 
has been uncommon (l-6). In a series of99 patients with partial 
AV canal defect (71, only 3 were found to have subaortic 
stenosis at presentation r during follow-up. Similarly, in an 
echocardiographic scrks (8) of 64 patients with partial AV 
canal defect, only 3 had fixed subaortic obstruction a d in none 
was it due to a discrete or tunnel lesion. In an autopsy study by 
the same investigators (91, meticulous descriptions of the left 
ventricular outf?ow tract did not include the presence ofdis- 
crete subaortic stenosis due to fibromuscular lesions. Mosr 
series (8-10) that have examin subaortic obstruction in 
partial or complete AV canal defect have related obstruction to 
abnormal chordal connections from the anterior mitral or 
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were female and the mean age at diagnosis of subasrtic stem~i~ 
In six patients, serial examination 
occurrence of subaortie obstruction 
man&~- IIn five patients, ~~ogre~io~ 0 own s~~a~rtic st~~os~~ 
was documented over a lo- to S%montb 
of subsortic stenosis was performed in 
diographie diagnosis was confirmed in L 
Conclusions. In the largest reported 
of this lesion comple 
occur de nova, is ol’te 
and is p ive. 
choice for diagnosis 
(J Am Co11 Cdiol1992;20:386-94) 
.-. 
bridging leaflet to the septum. Conversely, in a recent series 
(I!) of 58 patients with discrete subaorric stenosis, AV canal 
defect was present inonly 2. 
Two-dimensional echocardiography has been utilized in 
the congenital heart disease practice at our institution since 
April D77, and this technique is ideally suited for detecticn 
of AV canal defects and subaortic obstructing lesions. With 
the addition f Doppler echocardiography in 1983, noninva- 
sive measurement of the outflow tract gradient has further 
enhanced the determination f the severity of obstruction 
and allowed serial follow-up measurements to characterize 
progression f subaortic stenosis (12). 
In this review, we report the echocardiographic and 
Doppler findings in a series of patients with AV canal defect 
and fixed discrete or tunnel subaortic stenosis. Special 
consideration was given to defining t e echocardiographic 
morphology of the subaortic lesion, its nset and progression 
and correlation with surgical findings. 
Study patients. The Mayo Clinic echocardiographic data 
base was searched for all cases of AV canal defect (com- 
073%1097/92/$5.oa 
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Clinical ~~~r~~~~~r~s~j~s of 26 Patienls ih Shmic Stenosis anti Atrioventricular Canal Defect 
_I__-- 
Prior 
AVC Doppler Dnpplet Echo F;Ll 
Pt Age (yrt/ Repair SAS by ai~locily Gradient 
No. Gender Defect Type tmot 2D Diagnosis 
Prior Echo Surgery 
Doppler 
Velocity Gradiunt 
I In’\ ) (mm He) Monthr US for SAS Months tmi5) tmm l-l@ Comments 
I 30/F 
2 7/F 
3 9/F P (repaired) 
4 6/M 
5 40/F 
6 I8 mo.lF 
4 S/F 
8 49/M 
9 20/F 
1C 40/F 
1 I 19 days/M 
I2 8:F 
P Wepaired) 
P (repaired) 
P Irepaired) 
P 
C 
C (repaired) 
P (repaired) 
P 
P 
P 
c 
13 Kill- 1’ 
14 3/F P trcpaired) 
15 5/M P (repaired) I8 D fibromuscular 4.8 
16 54/F P (repaired) 288 D mcntbrane 6 
I7 IOmolF C (repaired) II Tunnel 1.5 
1“ C/F C (repaired) 60 D + tunnel 6.) 
I9 2/M C (repaired) 
20 2/M P (repaired) 
21 14/F P (repdii ed) 
300 D membrane 
87 D fibromuwtlar 
lunrrel 
X0 D membrane 
66 D fibromuscular 
no D membrane 
no D tibrornuscular 
38 D prosthesis? 
120 D ftbromuscuhu 
- D membrane 
- D membrane 
~ Tunnel 
- D ntembranc 
- 1) tibroniuwtlat 
32 Tunnel 
Chordal 
19 Tunnel 
2! D + tunrlel 
2.4 
5.2 
42 D hot-omuscular NA 
5.8 
5 
3.5 
4.5 
s.3 
N.& 
NA 
NA 
N.A 
3.9 
NA 
NA 
NA 
3 
3.2 
I.74 
I00 
49 
80 
II! 
70’ 
NA 
ho* 
l2Y 
61 
15x* 
- 
50’~ 
36 
41 
90 
I45 
9 
148 
23 
II0 
- 
- - r.m 
$7 Nq r.m 
9 Mild K 
- - r.m 
65 Neg r.m 
- - r.m.c 
- - r.m.c 
38 - r$ 
- __ m.r 
P - r.m.c 
- - r.m.c 
- P_ - 
- - r.c 
_P - rs 
32 Neg - 
25 Mild 
13 Mdd 
No+ Mild - 
.- _._ r.m 
IO - -5 
fi9 Mild r.K 
I8 No - 
?I No r.m 
- - r.m 
Cl 
<I 
- 
p 
- 
<I 
- 
- 
IO4 
- 
:I 
- 
<I 
- 
<I 
93 
1.8 
!.I 
2. I 
3.7 
!.I 
- 
- 
- 
- 
2.4 
- 
- 
4.5 
5 
7.2 
3 
3.3 
3.3 
3.7 
3.:, 
13 
I8 
I8 
56 
I8 
- 
- 
81 
100 
- - 
2.9 - 
- - 
3.8 56 
- 
2.4 
3,s 
- 
ifi 
49 
Second operation 
for tunnel SAS 
Residual tunnel SAS not 
reoperated yet 
Died po. day 2 
NO Doppler data avaikk 
No echo F/U 
No echo F/U 
No echo F/U 
No echo F/U 
Died before surgery FOI 
multiple defects 
Severe restenoais at 8 yr: 
no myectoniy 
Has not yet had 
reoperdtion 
Resectton of 
tihromuscui.tr ~.!cwG9 
but no myectomp: 
progreaseii ovct nert 
v x5 01 Fili 
Not yet opetarcd on 
Residual obstruction 
Residual LVOT obstruction 
despite Konno 
procedure 
Observation only to date 
Re<idual LVOT obsrructicn 
despite myectomy 
Recurrent fibromuscular 
SAS 
*Catheter-derived pressure gradient used when Doppler examination was not performed. i-Prior cardiac catheterization and 20.mm Hg gradient at repair of 
defect 18 months previously. Wibromuscular obstruction resected at surgery; obstruction was not seen on preoperative echocardiography (Echo) hecause of 
proximity of the mitral prosthetic cage. lLeft ventricular outflow tract (EVQT) velocity of 0.X m/s. AVC = atrioventricular canal defect; C = completc: c = canal 
defect repair, gradient calculated from the Doppler-derived velocity except as noted: 11 = discrete: F = female: F/U = follow-up; K = Konno procedure; M = 
male: m = myectomy: NA = not applicable: Neg = negative: P = partial: p.o. = postoperatively: Pt = patient: r = resection of discrete obstruction; SAS = 
subaortic stenosis; 2D = two-dimensional echocardiography. 
plete, partial, unoperated or repaired) and coexisting fixed 
subaortic stenosis from 1977 to December 1990. Individual 
surgeons’ records were also reviewed to identify patients 
who underwent repair of this complex of lesions but might 
not have been rolled in the data base, especially early in its 
development. After the study group was identified, chart 
review and review of stored videotape recordings were 
performed by the first author to ensure correctness of 
diagnosis and uniformity of lesion characterization. 
~it~~~§. Partial AV canal defect was defined as the 
presence of a primum atria1 septal defect with associated 
cleft of the anterior mitral leaflet. The complete form of AV 
canal di;fcct ;;a: k,!kd as the Frescncc f a i;;i~ZiuiFi airia! 
septal defect ogether with an interventricular communica- 
tion below the AV valve leaflets. This defect forms a 
characteristic multileaflet common AV inlet. Intermediate 
forms of the defect having a restrictive perimembranous 
ventricular septal defect were included as a partial form of 
the defect. 
Classification of subaortic steaosis. Subaortic stenosis 
was categorized echocardiographically as previously re- 
ported by several investigators (13-H) on the basis of the 
morphologic features of obstruction of the left ventri 
outflow tract on two-dimensional echocardiogra~hy. 
Crete lesions included membranous and ~~~ornus~~~ar types; 
the latter were somewhat thicker, broader based and located 
farther from the aortic valve cusps than were the thinner 
cc;;,‘_,;ar;~lr:i-appcari~g ksions. Tunnel subaortic stenosis 
was defined as diffuse tubular narrowing ofthe left ventric- 
ular outflow tract by thickened tissue along the outflow 
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Figure 1. Progression of subaortic stenosis C3ASI in eight patients 
documented by sequential Doppler examinations. Each line rcprc- 
sents an individual patient: peak outflow tract velocity is rcpre- 
scntcd on the y axis and time on the x axis. In five patients, 
progression was noted &fore surgical rcscction of the subaortic 
I&on, In three patients, progrcssian was noted after resection of 
this lesion. One patient had both tunnel and discrete components to 
the subaortic obstruction. 
septum and anterior mitral eaflet, often associated with 
aortic annular hypoplasia as described by Maron rt al. (19). 
TXs diagnosis was made only if the degree of this narrowing 
was in excess of that expected inAV canal defect where the 
left ventricular outflow tract is elongated because of the 
altered ratio of inflow and outflow portions of the left 
ventricle associated with both anterior and apical displace- 
ment of the mitral anulus and superior d splacement of the 
aortic anulus. Other potentially obstructive l sions earched 
for included typical hypertrophic cardiomyopathy with sep- 
tal bulge, anomalous muscle bundles, tissue tags, anomalous 
chordal insertions into he outflow septum or aortic valve 
stenosis. 
ch~~~io~~?hic and ppler e~~mi~atio~s. We (20) 
and others have previously reported the technique of two- 
dimensional echocardiography and Doppler examination. 
The pamsterna nd apical ong-axis maging planes were 
most consistently useful for characterizing subaortic anat- 
omy< Short-axis mages of the left ventricle at the mitral 
valve level clearly demonstrated the AV anatomy, anterior 
mitral leaflet cleft and outflow tract chordal insertions. The 
four-chamber imaging plane was diagnostic for characteriza- 
tion of the atria1 septal defect, chordal connections and 
ventricular septal defect. 
Doppler interrogation of the left ventricular OUQ~OW tract 
included both pulsed wave and continuous wa.ve techniques. 
With use of the apical transducer location, the pulsed wave 
sample volume was moved within the left ventricular out99ow 
tract to help localize velocity increases that characterized 
obstruction. I  the absence of aortic valve disease, contin- 
uous wave Doppler examination performed from apical nd 
suprastemal transducer locations allowed measurement of 
maximal outflow tract velocity and calculation of maximal 
instantaneous and mean outflow tract gradients from the 
moddied Bernoulli formula. Care was taken to align the 
continuous wave Doppler beam with the left ventric~9ar 
outflow tract and not with an AV valve regurgitant je . This 
was accomplished with the use of an irnag~~g continuous 
wave probe and Doppler color 
to distinguish the AV regurgit 
tract signa by its longer duratio 
ric periods. Echocardiographic and 
were both recorded on 0.75in. (I.99 
review. 
Study patients. Over a 93-year period, 607 patients with 
some type of AV canal defect were seen at o 
and 367 ofthem underwent surgical repair for 
From this group, 21 patients with AV canal defect and 
fixed subaortic stenosis who bad one or more echo- 
cardiographis examinations were identified (Table I). 
Fifteen were female and the age at diagnosis of subaortic 
stenosis ranged from I9 days to 54 years (mean 96 years). 
Fifteen patients had partial AV canal defect, of who 
undergone pr,ior repair at the time of diagnosis of subaortic 
stenosis, In the remaining five patients, ubaortic stenosis 
was diagnosed at t!;c time of diagnosis of the AV canal 
defect. Among the six patients with complete AV canal 
defect, four had prior repair; in two, subaortic stenosis was 
seen at first presentation. In those patients with prior AV 
canal repair, the mean interval from operation to he diag- 
nosis of subaortic stenosis was 82months (6.8 years; range 
I1 months to 25 years). 
~~~~ology of subaortic obstruction on ec~~car~iogra~~~c 
eX ination. Al9 21 patients were noted to have elongation 
and mild hypoplasia ofthe left ventricular outflow tract, as 
has been described (20,21) in AV canal defect. In 96 patients, 
a discrete obstruction was visualized echocardiographically; 
this appeared as a thin membrane in 10 patients and as a 
fibromuscular esion in the other 6. One of the 16 patients 
with an initial diagnosis of fibromuscular obstruction and 
subsequent operation developed recurrent left ventricular 
outflow tract obstruction with the sppearancc of a tunne! 
subaortic lesion. Two other patients had coexisting discrete 
and tunnel lesions. 
Four additional patients had only tunnel subaortic steno- 
sis; in one of these, abnormal chordal insertions of the 
anterior mitral leaflet to the subaortic septum also accounted 
for left ventricular outflow tract obstruction. 
One patient had an echocardiographic diagnosis of left 
ventricular outflow tract obstruction due to anterior protru- 
sion of a ball and cage mitral prosthetic valve (without direct 
visualization of fibromuscular tissue), but at operation ob- 
struction due to a discrete membrane was identified and 
resected. 
Time course of development of subaortie stem&. ogres- 
sion of subaortic stenosis was documented in eight patients 
by serial Doppler echocardiographic examination. Figure 1 
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Figure 2. Patient 13, an l&year old woman with recurrent fibromus- 
cular subaortic obstruction. This patient presented initially with 
a combination of outflow tract obstruction and partial atrio- 
ventricular canal defect (AV). a, Parasternal long-axis image at 
presentation, showing a fibromuscular discrete subaortic lesion 
(arrowheads). The image was taken during isovolumetric relaxa- 
tion. b, Parasternal short-axis mage. Small arrowheads elineate 
eccentric fibromuscular obstruction protruding from the right 
side of ‘Ye left ventricular outflow tract and causing obstruction. 
The atria! septal defect (asd) (large arrow eads) is well demonstrated 
in this view. c, Continuous wave Doppler examination in the left 
ventricular outflow tract d onstrates 3-mm/s velocity across 
the subaortic obstruction. , Parasternal Long-axis mage im- 
mediately after repair of the AV canal defect and resection of 
fibromuscular obstruction. The outflow tract is seen to be widely 
patent in this long-axis view. e, Short-axis view corresponding to 
the image in d. A small residual mass of tissue (arrowheads) 
is present on the right side of the left ventricular outflow tract 
(Ivot), representing incomplete resection of this lesion. Left 
ventricular outflow trac: velocity at this time was recorded at 
2.2 m/s. f, Parasternal long-axis view 4 years later during systole. 
Arrowheads emonstrate recurrence of subaortic fibromuscular le- 
sion. g, Short-axis mage corresponding to the image in f shows 
recurrence of this lesion involving the right side of the outflow tract 
in an eccentric fashion (a~~owlleads). ha, Continuous wave Doppler 
examination performed from a suprasternal location demonstrates 
3.7-m/s maximal velocity corresponding to a 55-mm I-Ig maximal 
gradient (mean 35) across the left ventricular outflow tract because 
of this recurrent fibromuscular obstruction. This case demonstrates 
recurrence of a discrete fibromuscular lesion after limited resection 
at the time of corrective operation. A = anterior; as= atrial septu 
I = inferior; L = left; LA = left atrium; LV = left ventricle; P = 
posterior; R = right; RA = right atrium; RV = right ventricle; S = 
suy?rior. 
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demonstrates hechange in peak Doppler velocity obtained 
from the left ventricular outflow tract from serial examina- 
tions. (Peak instantaneous gradient can be calculated from 
the peak velocity by the modified Bernoulli relation, where 
the gradient equals 4 [peak velocity sqllaredl.1 Each line 
represents a single patient. In the five patients with previ- 
ously unresected subaortic stenosis, the mean increase in 
outflow tract velocity was 2.04 m/s (range 0.7 to 4.1) over a 
mean cf 29.8 months (range IO to 59). In the three patients 
with prior surgical resection of the outflow tract lesion, the 
mean increase inoutflow velocity was 2.3 m/s (range I.4 to 
4! over a mean of 51 months (range 9to 96). Figure 2 is an 
example ofprogression f subaortic ste.,& in one of these 
eight patients. 
Six patients in this series had earlier echocardiographic 
examination showing no evidence of subaortic stenosis 
(Fig. 3 to 5). The intervals from the preceding examination 
with a negative r sult o the time of diagnosis of subaortic 
stenosis ranged from 10 to 87 months (mean 42). 
Figure 3. Patient 4. A 6-year old boy with discrete tibromuscular 
subaortic stenosis and ~~~~~~ve~l~i~~~:~~ (AV~ canail and c9 
Echocardiographic examination al the time of presentation with partial 
AV canal defect at age I year. a, Parasternal long-axis view showing no 
evidence of left ventricular (LV) outflow tract obstruction. The outflow 
tract is widely patent. b, Short-axis view at the mitral level showing 
cleft (CL) (arrowheads) of the anterior mitral leaflet. c, Four-chamber 
view showing primum atrial septal defect (asd) larrowheads). d, 
Pawsternal long-axis view at age 6 years at presentation with subaortic 
obstruction due tc a fibromuscular lesion (arrowheads). e. Correspond- 
ing continuous wave Doppler spectral display demonstrating a 5.3-m/s 
maximal velocity corresponding to a I12-mm Hg peak and 66.mm Hg 
mean gradient across the stenosis. f, Parastemal long-axis view after 
resection of the fibromuscular lesion shows a widely patent left 
ventricular outflow tract. g, Corresponding continuous wave Doppler 
spectral profile shows a maximal velocity of Y .7 m/s and a slight aortic 
regurgitant signal. 
This patient clearly illustrates the absence of any obstructive left 
ventricular outflow tract lesion at the time of presentation of AV canal 
defect, the occurrence of a subaortic ~brom~scula~ obstruction ap 
proximately 5 years after the initial operation and successful surgical 
resection of this lesion. PW = posterior wall; VS = ventricular septum; 
other abbreviations as in Figure 2. 
JACC Vol. 20. No. 2 
August ~~2:3~~-94 
at that ime. a, Parasternal long- 
ontinuous wave 
5-m/s gradient across the outflow 
tract. The patient subsequently 
underwent resectioo of this fibro- 
muscular lesion and im~n~~iutely 
after operation, the maximal out 
flow velocity was recorded as 2. 
s. c, Tea months after surgical 
resection, the patient returned 
with evidence of recurrent sub- 
aortic obstruction. The parasier- 
nal long-axis view demonstrates 
tunnel-like obstruction i  the left 
ventricular outflow tract aused 
by a hy~ertrophied outflow sep- 
tum and prominence of the ante- 
rior mitral eaflet in this systolic 
frame. , Corresponding continu- 
ous wave Doppler examination 
demonstrates a 3.5m/s maximal 
velocity across the outflow tract. 
The patient underwent a hird op 
eration, at which time aortoven- 
triculoplasty was performed. c, 
Short-axis view demonstrating a 
widely patent left ventricular out- 
flow tract (Ivot) after aortoven- 
triculoplasty. f, Long-axis view 
again demonstrates similar wide 
patency of the left ventricular out- 
flow tract after the third surgical 
procedure. Maximal recorded ve- 
locity by continuous wave Dop 
pler was 2.1 m/s at this time. This 
case illustrates the de nova occur- 
rence of an obstructing fibromus- 
cula; lesion and the later occur- 
rence of muscular tunnel-like 
outflow tract obstruction that re- 
quired a second operation. Abbre- 
viations as in Figures 2and 3. 
Surgery for subaortic stenosis was performed in 16 pa- 
Gents. hn all but one instance, there was complete agreement 
between surgical findings and those predicted by preopera- 
tive echocardiographic examination. One patient had fibro- 
muscular tissue removed from the subaortic region, includ- 
ing the anterior margin of a mitral valve prosthesis where it 
was thought to be contributing to obstruction. The 
cular tissue was not visualized on 
dimensional examination because of the dense reflection of 
the mitral prosthetic age. 
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Figure 5. Patient 14. A 3-year 
old girl with outflow tract ob- 
struction due to a combination 
of tunnel-like outflow tract nar- 
rowing and abnormal chordal at- 
tachments of the mitral leaflets. 
a, Parasternal long-axis view 
(systolic image) at age I year 
demonstrating some elongation 
and mild narrowing of the left 
vcnlricular outflow tract. ;: \ 
discrete outflow tract obstruc- 
demonstrates a mild increase in 
oulllow tract velocity at I .7 m/s. 
image in.diastole (cl and systole 
(d) demonstrating abnormal 
chordal connections (small ar- 
rowheads) of the mitral valve 
(MV)leahets (~~rg~~rrow~~ads) 
to the outflow septum, resulting 
in outflow tract obstruction. e 
and f, Parasternal short-axis im- 
age in diastole (e) and similar 
image in svstole (0 demonstrate 
(arrowheads) lo the ventricular 
septum WS), which are partially 
responsible for obstruction. As- 
terisks show septal chordal con- 
1 onstraling a 3.6-m/s maximal ve- 
52 mm Hg, mean 34) due to 
outflow tract obstruction. Pro- 
, connections to the outflow sep- 
, turn were freouentlv observed in 
defect, both before and after re- 
pair, and as this case demon- 
strates can be responsible in 
part for outflow tract obstruc- 
lion. Surgical correction of this 
outflow tract lesion has not been 
performed. aml = anterior mi- 
tral leaflet; olher abbreviations 
as in Figures 2 and 3. 
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3% 
sents the largest ecbocardio~rapbic series of patient 
fixed subaortic obstr 
only series to describe s
cardio~ra~~~ic fi~~di~~s in this uncof 
Other investigators (1-25) have d 
ec~~o~ardio~rapilic feat~rcs of su 
ings in this abnormality, asscciation with 
occurrence of progression a d obstructio 
of surgical correction. 
ItI this Doppler echocardiograph study, sfrhaorric oh- 
srrsrctiorl was due to sevet 
subaortic obstruciion ofe 
cular type. Tunnel lesions 
in the left ventricular outfl 
the subaortic lesions observed in our series are similar 
lo those in many reported cases of isolat 
stenosis, they are dissimilar to many in repo 
subaortic stenosis described in AV canal defect. These 
reports concentrated on abnormal muscular and chordal 
connections ofthe anterior AV valve leaflet to the septum. 
The presence of isolated cleft mitral valve (an entity 
separate anatomically from AV canal) may be related to this 
obstruction as demonstrated in a report (26) of 20 cases of 
cleft mitral valve, in whit accessory chordae ins rting into 
the subaortic outflow septum caused anatomic obstruction i
10 cases. 
Sobaortie ~~bs~r~~~Ia~ CIBJ be an asquired lesion. Our 
results suggest that the obstruction can be acquired, as 
observed in six patients whose prior echocardiographic 
examinations showed no evidence of left ventricular outflow 
tract obstruction. Previous tudies (27,28) relying primarily 
on angiography ave not provided conclusive answers to this 
question because of lesser sensitivity in detecting small 
lesions impinging on the left ventricular outflow track and 
problems of superimposition n the absence of axial projec- 
tions. Surgical findings have generally not been helpful 
because the left ventricular outflow tract is not commonly 
examined at the time of partial or complete AV canal repair. 
Echocardiography as been shown (13,29,30) to be the 
method of choice for detection and follow-up of subaortic 
obstruction. It has been postulated (3) that abnormal turbu- 
onstrated in our series as well as those of others 
normal development of the remanning left ventricular &a 
ber. 
urrence was obs 
he retrospective design and 
of our patients were infants at presentation a d it 
~~a~pro~r~ate to generalize our findings to very young pa- 
tients. Finally, the characterization of e versus Bibro- 
muscular lesions is primarily an echc raphic distinc- 
tion because pathologic studies have shown only minor 
ween these two categories. 
Fixed subaortic stenosis is an uncommon 
but ~,~~po~ta~t coexistent defect in patients with AV canal 
defect. It may be present at the time of initial surgical repair 
or occur afterward and is progressive. The cause is multi- 
factorial nd definitive preoperative diagnosis and postoper- 
ative surveillance for recurrence are best achieved :vit 
serial two-dimensional Doppler echocardiographic examina- 
tions. 
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